Perineuronal nets characterized by vital labelling, confocal and electron microscopy in organotypic slice cultures of rat parietal cortex and hippocampus.
Perineuronal nets (PNs) of the extracellular matrix have been shown to develop in organotypic slice cultures largely corresponding with regional patterns known from in vivo experiments. In the present study, we use vital labelling to investigate aspects of the cell type-dependent development of PNs associated with nonpyramidal neurons and pyramidal cells in the parietal cortex and hippocampus. Frontal sections were cut from brains of 3-5-day-old rats and were cultured for 3-5 weeks. PNs were sequentially labelled using biotinylated Wisteria floribunda agglutinin and chromogen-tagged streptavidin either in living slice cultures, examined by confocal microscopy in vitro, or in cultures examined by confocal and electron microscopy after fixation. Nonpyramidal and pyramidal cells were characterized by immunoreaction for parvalbumin and the ionotropic glutamate receptor subunits 2/3. Vital labelling and examination of fixed slices correspondingly revealed that large numbers of PNs developed around cortical and hippocampal interneurons under depolarizing conditions induced by elevated external potassium concentration. After culture in standard medium, PNs were mainly found in association with subpopulations of pyramidal cells in the parietal cortex. PNs showed ultrastructural characteristics resembling those known from perfusion-fixed brain. A zone of labelled extracellular matrix aggregates was found in close proximity to the neuronal cell surface, surrounding presynaptic boutons and preterminal axons. The results show that characteristic features of PNs are retained after vital labelling in slice cultures. Moreover, our findings suggest that the cell type-specific development of PNs is regulated by patterns of intrinsic activity mediated by intra-cortical and -hippocampal synaptic contacts on potentially net-associated neurons.